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We, Curtiss Ahbopj-anb and Motor 
Cohpany, Inc., incorporated under the 
laws of the State of New York, United 
States of America, of Garden City, Long 
Island, New York, United States of 
America, Assignees of Hbx Bcukn Bbisbx., 
of Hempstead, Nassau County, New York, 
United States of America, a citizen of the 
United States of America, do hereby 
declare the nature of this invention and 
in what manner the same is to be per- 
formed, to be particularly described and 
ascertained in and by the following state- 
ment : — 

This invention relates to aeroplane land- 
ing gears. 

An object of the invention is to provide, 
in an aeroplane landing gear, a landing 
gear wbeel in which the rim, the web and 
20 the axle portion of the wheel, are all 
ro tat able as a unit, and in which said web 
portion is ofltoet laterally in its relation 
to a plane passing vertically through the 
circumferential center line of said rim. 

A further object of the invention iB to 
provide a landing gear wheel in which the 
axle portion thereof is journaled in a non- 
rotatable guide along which a fitting is 
adapted to move up and down in response 
30 to varying impart loads encountered in 
the operation of the landing gear. 

A further object of the invention is to 
provide an aeroplane landing gear in 
which the supporting strut or struts are 
35 fastened to and are adapted to move verti- 
cally with said fitting. 

A further object of the invention is to 
provide an arrangement whereby said 
fitting, and hence the landing gear strut 
nr struts attached thereto, in moving 
along said guide, are free to move back 
and forth, across and beyond said axle. 

A further object of the invention is to 
provide an aeroplane landing gear in 
which the shock absorbing means for 
yieldingly restraining the movement of 
said strut or struts is completely enclosed 
within the confines of the landing gear 
wheel. 

A further object of the invention is to 
provide an aeroplane landing gear in 
which the shock absorbing means is- a 
combi nation unit embod ying the funda- 
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mental characteristics of .both the oleo 
and* the compression rubber disk type 
shock absorber. 

A further object of the invention is to 
provide a shock absorber comprising 
separate shock absorbing units, the units, 
in each instance, beinp of a duplicate con- 
struction and being disposed respectively, 
one each at opposite Bides of said guide. 

A further object of the invention is to 
provide an aeroplane landing gear in 
which, in addition to the shock absorbing 
means, suitable hydraulic wheel brake 
mechanism iB also completely enclosed 
within the confines of the landing gear 
wheel. 

A still further object of the invention 
is to provide an aeroplane landing gear 
in which the inner periphery of the rim 
of the landing gear wheel is so formed 
and related to the wheel brake mechanism 
contained therein as to constitute a brake 
surface against which the wheel brake 
or brakes, when applied, is or are adapted 
to f nationally bear. 

Other objects and advantages of the 
invention will be hereinafter Bet forth. 

In the accompanying drawings, where- 
in like reference characters denote like or 
corresponding parts. 

Fig. 1 is a front elevation of the land- 
ing gear ; 

Fig. 2 is a side elevation; 

Fig. 3 is a side elevation of that part 
or portion of the landing gear enclosed 
within the confines of one of the landing 
gear wheels ; 

Fig. 4 is an enlarged transverse vertical 
sectional view taken on the line 4 — 4 of 
Fig., 3 ; 

Fig. 6 is a similar view in which the 
section is taken on an irregular line 
removed somewhat to the right of the sec- 
tion line 4 — 4 of Fig. 3 ; 

Fig % 6 is a fragmentary sectional view 
taken in a plane at right angles to that of 
Ficr. 4; 

Fig. 7 is a view similar to Fig. 6 show- 
ing the position of the landing pear parts 
as influenced by the application of an 
impact load ; 

Fig. 8 is an enlarged sectional view 
taken on the line 8 — 8 of Fig 3 ; 
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, Pig. 9 is a similar view taken on the 
line 9 of Fig. 3, and 

Fig. 10 is a sectional view taken on the 
line 10—10 of Fig. 6. 
g In the embodiment of the invention 
* selected for illustration, an aeroplane 
landing gear of somewhat more or less 
conventional appearance is shown. Such 
a landing gear comprises, in addition to 
40 the wheels 10 thereof, a plurality of land- 
ing gear struts 11, 12, 13 and 14. The 
struts 11, 12 and 14 of the landing gear 
are rigidly fastened at one end to and 
within the fuselage or body 15 of the 
je machine, whereas the struts 13 are 
fastened to each other. The struts 14, 
which are convergent, support at their 
outer ends the struts 13, and the latter, 
from said point of support, diverge down- 
20 wardly for connection at their opposite 
ends with the struts 11—12. The struts 
11 — 12, it will be noted, are arranged, one 
each at opposite sides of the fuselage and 
are, with respect to each, other, substan- 
25 tially V-ah a P&<l, to provide in the 
aggregate two downwardly divergent sub- 
stantially rigid triangular ^ landing gear 
frames each carrying, at its outer end, 
one of the landing gear wheels. 
30 The wheels 10 of the landing gear are 
exactly alike. Each comprises a rim por- 
tion 16, a web portion IT and an axle 
. portion 18. The rim portion 16 is shaped 
in cross-section as best illustrated in Fi^. 
35 4. Throughout its inner margin it is 
circumferentially reinforced by a tubular 
ring 19 permanently fastened against the 
inner face of the inside flange of the rim. 
The outer or opposite rim flange, unlike 
40 the inner rim flange, has fastened thereto 
the web portion 17 of the wheel. Said 
web portion is preferably located whollv 
at one Bide of a plane passing through the 
circumferential center line of the rim. It 
45 is constructed in disc form and comprises 
a main casting 20, radiallv reinforced ns 
at 21. and a cover plate 22. The casting 
20 is laterally bellied out and has forme 1 
thereon a hub portion 23 within which is 
50 snugly fitted, as by shrinking, the outer 
enlarged and of the axle portion 18 of the 
wheel. Said axle portion is hollo-r 
throughout and in addition to the sditp 
fit in the web hub 22, it is further fastened 
55 to said web as by bolts ?4 which penetrate 
both the casting 20 and the cover plate 22 
as well as an annular flan ore 25 forai pd 
on said axle portion to bear directly 
against the inner face of ihe web. 
CO Throughout that portion of its length 
inwardly removed from said flange 25, 
said axle portion 18 is iournaled in a bear- 
ing 26 mounted- within^ and at the exact 
center of the wheel rim, and, as said 
65 joxirnal or bearing 26 is fixed in its rela- 



tion to said wheel, obviously the wheel 
(including the rim, web and axle portion) 
is freely rotaiable as a unit. A nut 27 
threaded into the hollow of said axle por- 
tion, and removable, serves as a means for 70 
fastening the wheel in place. To lubricate 
said wheel axle, a grease cup 28, threaded 
in the journal wall, is provided. 

The bearing 26 within which the wheel 
10^ is iournaled is preferably formed in a 75 
suitable guide 29. This guide 29 extends 
diametrically across and within the wheel 
rim and comprises spaced parallel side 
walls 30 and a connecting web 31. Upon 
each side wall 30 of the guide two guids 80 
rails 32 of channel section are fastenpd. 
Tike the guide 29, the guide rails :i2 
extend vertically. Collectively, said rails 

32 define two parallel guide-ways within 
which a master fitting (to be hereinafter 85 
more fully described) is sli dab* e ba ck 
and forth along said guide across and 
beyond the bearing 26 within which the 
axle portion of the wheel 10 is 
joumaled. 90 

The master fitting, designated in its 
entirety as 33, is directly fastened to a 
plate fitting 34 carried by the landing 
gear struts. Said fittings 33 and 34 and 
the struts 11, 12 and 13 of the lauding 95 
gear, move at all times and under all 
operating conditions as a unit. As best 
illustrated in Fig. 9, the master fitting 

33 comprises a flat plate-like body portion 
35, aims 36, and rail engaging plates 37. 100 
The arms 36 are integrally formed on the 
outer face of said body portion and extend 
out therefrom in spaced parallel relation, 
one each on opposite sides of the guide 29. 

At their outer ends, said arms 36 have 105 
enlargements 38 formed thereon. These 
enlargements extend toward one another 
and have bolted thereto the rail engaging 
plates 37 which are adapted to slide verti- 
cally witMn the guide-ways formed by th? no 
channel rails 32. Said plates 37 more- 
over by their fitting engagement in the 
channel rails, hold the guide 29 again 
rotation. 

As the master fitting 33 is. in the ^5 
absence of either a static load or an 
impact load, adapted to occupy a position 
at the upper end of the guide 29. saiil 
guide, at its upper end. ha? form°d th?r*« 
on two oppositelv extending lugs 89. 120 
These lugs 39 project laterally out from 
the side walls of the guide and extend 
into the crvide-wnys defined by the rails 
32. Eac^ said Ing 39 has fastened thereto 
on its vnd°rside a re-bound shock absorber 125 
4H against which the master fitting 33 js 
adapted to bear when retracted. To avoid 
all interference between said master 
fitting and said re-bound shock absorber* 
40, the extensions 36 of the fitting and *30 
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the plates 37- thereof are out away as 
indicated at 41. m t - 

.The means for resisting' the sliding 
movement of the master fitting 33 along 
the guide 39 comprises, in combination, 
an oieo and a compression disc type shock 
absorber. Both said oleo means and said 
compression disc means are duplicated for 
,each strut group and in each case are 
a a confined to the space within the wheel rim 
at opposite sides of the guide. The oleo 
means, in its general make-un, and exc:pt 
for the duplication aforesaid, is .not n 
great deal unlike the oleo type shock 
4K absorber now used. It comprises, in 
duplicate, a Bmall diameter cylinder 41 1 , 
a large diameter cylinder 42. a head plat 2 
43, and a. cup-shaped member 44. The 
small diameter cylinders 41, in each 
2o instance, telescope within the large dia- 
meter cylinders 42, each pair , at the joint 
therebetween, being effectually sealed by 
a packing nut 45. The large diameter 
cylinders, at their lower ends, are fl ex««; v 
25 supported in said cup-shaped members 44. 
Said cup-shaped members 44 are in turn 
carried by biackets 46 bolted as at 47 to 
the guide 29, one each at its opposite 
sides. These brackets are mounted at the 
oft foot of said guide and with said cup- 
shaped members 44 hold the large dia- 
meter cylinders in an upr^ht or substan- 
tially vertical position and at the same 
time hold paid large diameter cylinders in 
35 that position affording a maximum of 
cylinder length. The email diameter 
cylinders 41 l . instead of being fastened to 
the guide 29, are fastened to the head 
plates 43. Said head plates are, in each 
i0 instance, bolted as at 48 to brackets 49 
carried* one each at opposite Bides of the 
master fitting 33. Preferably the brackets 

49 (see Figs. 6 and 7) are appropriately 
lightened and so formed as to provide on 

45 the under-surface thereof a bearing wall 

50 within which an opening 61 is formed. 
The small diameter cylinders, as further 
indicated in said figs., extend through 
these openings 61 as well as throughout 

G0 the length or depth of said brackets to 
the end that a maximum of cylinder 
length may be obtained within the upper 
portion of the wheel. The head plates 43 
to which' the small diameter cylinders are 

55 fastened, are mounted on the top bracket 
wall and are movable vertically as the 
cylinders telescope with said master fit- 
ting along the vertical guide 29. A check 
valve 52 is provided at the foot of e*ch 

60 small diameter cylinder to oovern the 
transfer of the oil or other fluid from one 
to the other of the cylinders comprising 
the respective pairs in the operation of 
the oleo means. Moreover, in view of the 

65 restricted Bpace within which the cylin- 



ders 41 l and 42 are' confined, there may 
be provided at a remote point, an oil reser- 
voir 63 within which the oil contained 
in the cylinders 41* and 42 is free to back 
up during the operation of said oleo 7U 
means. As herein shown, such reservoir 
63 is carried at or near the foot of one 
of the landing gear struts and is con- 
nected to both small diameter cylinders 
by oil lines 64 which lead respectively to 75 
ducts 55 formed in the head plates 43. 

The compression disc type shock 
absorber, like the oleo unit, is also 
duplicated at opposite sides of. the guide 
29. It comprises essentially two tiers of 80 
rubber discs 56 arranged to encircle the 
large diameter cylinders of the oleo unit. 
Said tiers of discs bear at their lower ends 
directly on the brackets 46 which support 
the large diameter cylinders and at their 85 
opposite ends terminate at points suffici- 
ently removed from the brackets 49 to 
admit of the downward, movement thereof 
throughout a substantial portion of the 
length of the guide before the bottom wall 90 
50 of said brackets is brought into bearing 
contact with said tiers of discs. In other 
words, no shock whatsoever is borne by 
the tiers of discs during the initial move- 
ment of the master fitting— said discs 95 
being active as shock absorbing devices 
only after said master fitting shall have 
been moved sufficiently along the guide- 
29 to bring said brackets into bearing 
contact with the separate tiers of discs. 100 
From such time onward, during each suc- 
cessive down stroke of the master fitting, 
the rubber disc units and the oleo units 
operate jointly and in combination. In 
this connection it will be noted that the 105 
openings 51 formed in the bracket walls 
are of sufficient size to receive therewitnin • 
the large diameter cylinders and the pack- 
in** nuts 45 threaded thereon when said 
brackets are forced downwardly in opera- HO 

fa °In addition to the re-bound shock 
absorbers 40 mounted at the upper end of 
the guide 29, there is providTed, at said 
upper guide end, two 'duplicate yokes or ^£5 
frames 57. These frames 57 extend out 
oppositely from said guide on either side 
thereof. * They are bolted in place as at 
58 to the inside walls 34 of the guide, 
and from their points of attachment, 
reach out and around back of the guide 
as illustrated in Figs. 8 and 9. At their 
outer end said yokes 57 have formed 
thereon suitable head portions 69 which 
occupy positions so related to the brackets w& 
49 in each instance, as to admit of the 
use of tension elastics aB a*n interconnec- 
tion therebetween. The function of these 
elastics, designated as 60, is to assist in 
the return movement of the master fitting 



? n the absence of said elastics- 60 
considerable time would be required to 
effect by gravity alone, the transfer of 
the oil from the small diameter to the 
5 large diameter cylinders of the oleo shock 
absorbing means. 

Referring: next to the hydraulic brake 
mechanism of the invention, 01 designates 
a master cylinder of ordinary design. 
10 Preferably said cylinder 61 is located 
mthin the fuselage or body of the aero^ 
plane in convenient proximity to the 
operator s seat and is connected by a feed 
line 62 with an operating cylinder 63. 
io ™» d A operating cylinder 63, as herein 
lUustratjd, is rigidly fastened to the upper 
end of the guide 29 and contains within 
its defining wall two appropriately spaced 
plungers or pistons 64. These pistons 64 
20 ftre adapted to be simultaneously- moved 
apart by building up within the pipe line 
I h*? d A ence **** ^nder 63, a pressure 
Biimcient to operate the brakes. The brake 

^ ° f wM ? h ^ here are tw °. designated 

25 as 65, are wholly enclosed within ' the 
wheel rim Each said shoe, at the foot 
of the guide 29, is pivoted as at 66 to a 
fitting 67 fastened to said guide. From 
their points of attachment the two shoes 
30 extend oppositely along the inner peri- 
phery of the wheel rim, each throughout 
substantially half the circumference of 
th* wheel. At their opposite ends said 
shoes are pivotally fastened as at 68 to 
35 link connections 69 which bear at one end 
on the pistons 64 of the operating cylin- 
der. Thus arranged, as the pistons 64 are 
torced apart, the brakes 66 are siinultane- 
cmsiv moved into frictional contact with 
AO f? e . "iw wall of the wheel rim. By 
lining the brake shoes as indicated and 
letting the inner periphery of the wheel 
rim act as a brake drum or brake surface, 
, an exceptionally simple and at the same 
45 time highly efficient Hydraulic brake 
mechanism is evolved. Springs 70 
fastened at one end to said brake shoes 
and at tlieir opposite ends fastened to the 
yokes 57, normally hold said brake shoes 
50 out of contact with the wheel rim. More- 
over, if desired, the expanding and con- 
tractmg movement of said brake shoes 65 
may be guided by extensions 71 formed 
• v . on said yokes 67 at their outer ends, 
w An aeroplane landing gear characterized 
as above set forth is especially desirable 
when used on and in connection with chip- 
board aeroplanes. The action of the oleo 
shock absorbers is such that the initial or 
60 landing loaH is fully absorbed, and the 
tendency to re-bound wholly eliminated; 
Its desirabilty*for shipdeck landing is in 
fact so pronounced that provision is made 
. in the embodiment disclosed for the sus- 
DO pension of landing hooks from a cross- 



connection . extending from one to the 
other of the landing gear wheels. Such 
connection is designated herein as 72. At 
its opposite ends said connection is rigidly 
though removably fastened to fitting 7;* .70 
carried at the foot of the divergent strut 
groups, whifh fittings, in addition to pro- 
viding suitable anchorages for said cross- 
connection also serve as bearing surfaces 
against, which jacks may be placed to 75 
jack-up the machine should occasion 
require. Moreover, as hereinbefore 
pointed out, our improved landing gear 
combines, for the first time, insofar as we 
are aware, the fundamental characterise 80 
tics of both the oleo and the compression 
rubber disc types of shock absorber. Cer- 
tainly, the present invention is the first 
instance in which a combination shock 
absorber of the character mentioned, 80 
together with suitable hydraulic brake 
mechanism, is wholly confined within the 
limits of the aeroplane wheels. 

While we have described our invention 
in detail in its present preferred embodi- 99 
inent, it will be obvious io those skilled in 
the art after understanding our invention, 
that various changes and modifications 
may be made therein without departing 
from the spirit or scope thereof. T7e aim 00 
m appended claims to cover all such 
modifications and changes. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 100 
be performed, we declare that what we 
claim is : — 

An aeroplane landing gear including 
a wheel whereof the axle portion is 
journaled in a non-rotating guide along 
which a strut fitting pertaining to the 
aeroplane is adapted to move under vary- 
ing loads and against the resistance of'a 
shock absorber from a position above the 
wheel axle portion to a position below said HO 
axle portion. 

• 2 - A" ae^^ne landing gear accord- 
ing to Claim 1, in which the normal posi- 
tion of the strut fitting is well above the 
axle portion of the wheel near the top of nr 
the guide which is substantially vertical 
and extends diametrically across the 
wheel. 

3. An aeroplane landing gear including 
a wheel across the axis of which a strut 120 
fitting pertaining to the aeroplane is 
adapted to move against the action of a 
combined oleo and rubber disc shock 
absorber. " 

An aeroplane landing gear including 125 
a wheel within which is enclosed a brake 
and a shock absorber, the latter resisting 
the movement across the axis of the wheel 
of a strut fitting pertaining to the aero- 
plane. 130 
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5. An aeroplane landing gear according 
jfco Claim 4, including means, preferably 
of a hydraulic nature, for moving tho 
prake into and out of contact with the 

5 inner surface of the rim. 

' G. An aeroplane landing gear according 
to Claim 4 or 5, in which the brake is 
"darned by a guide in which the wheel is 
jpurnaled and along which the strut fit- 

10 ting is movable. 

7. An aeroplane landing gear including 
*a wheel within which are enclosed a guide 
for a strut fitting pertaining to the aero- 
plane and a shock absorber for resisting 

15 movement of said fitting along the guide 
and across the .axis of the wheel, the fit- 
ting being substantially U -shaped, and 
the guide engaging between the spaced 
arms thereof and being prevented from 

20 rotation by such engagement. 

8. An aeroplane landing gear according 
to any one of the preceding claims, in 
which the shock absorber comprises 
separate units positioned at opposite sides 

25 of the strut fitting. 

9. An aeroplane landing pear according 
to any one of the preceding claims, in 
which the shock absorber is of the com- 
pression type. 



10. An aeroplane landing gear accord- 
ing to any one of the preceding claims, 
in which the shock absorber includes an 
abutment by means of which movement 
of the strut fitting is yieldingly limited. 

11. An aeroplane landing gear accord- 
ing to any one of the preceding claimB, 
in which the wheel includes a web portion 
and a rim, the web portion being located 
wholly at one side of a plane intersecting 
the circumferential center line of said rim 
and an annular ring reinforcing said rim 
on the opposite side of its circumferential 
center line. 

12. An aeroplane landing gear substan- 
tially as hereinbefore described with 
reference to the accompanyiag drawings 
for the purpose specified. 

Dated the 4th day of March, 1928. 

For CURTISS AEROPLANE & MOTOR 
COMPANY, INC., 
White, Langner, Stevens & Parry, 
Chartered Patent Agents, 
Jessel Chambers, 88—90, Chancery Lane, 
London, W.C. 2, and 
IT, John Street, New York, U.S.A. 
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